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; PYTHAGOR as: His TABLE 


Extended to : 
All Whole Nuwbers undef IlDcod,| 


Lhe Numbzing R ODS 


Of the Right Honourable 


JO HAN, LORD NEPEER, 
Enlarged 
| With 9999 Fixt -Columngs or Rods, of Single; 
| Double, Triple and Quadcuple Figures, and 
' With a New Sort of Iouble ana Move- 
able Rods, for the miich more ſure,plain and 
Eatfte performance of Multiplication, : 
Diviſson,and Extraftion of Roots. | 
The Whole being very Uſeſul for moſt Perſors} 
of whatſoever Calling and Employment; in all 
*Arts and Sciences. | ; 
All having frequent Occaſions 6Ff doen; Numbring 
Meaſuring, Surveyins, Gauging, Weighting, Demvn- 
frrahy, 5c. The DevineWiſdom having from 
the Beginning 


Diſpoſed all things in Meaſure, Number and Weight, Sgpe3 1:9 | $ 21 1 


LUNDON. 


Printed for Foſeph Moxon, at the Sign of Atlas i Zu, 
\gate-ſtreer. Where alſo theſe Nambring Rods, {dl 
- monly Call*d Nay! ers Bonss) are 42D and Sold. 1684. 


Conrteous Reader, 
= He End and Uſe of the Enſuing Table, 
| will be the better underſtcod, if ſome- 
thing in Brief, by way of Preface, he premiſed 
concerning theſe Three Points. Firſt, the Tablg 
of Pythagoras; Secondly,the Extenſions 
of the ſame; azd Thirdly, the Numbring, 
Rods, Wherefore be pleaſgd to peruſe the. 
lowing Preamble concerning the ſaidPoints 5 
The Reading whereof will not Coſt thee much 
above au Hour or Two. Dit Firſt, vonchſafe 
to hear, what is meant by the New Title of 
EnneadesArithmeticz, or Numbring Nines. 
The whole following Table coutaining Gras 
dually all the whole Numbers from 1, to 9999 « 
Incluſive, Viz, 9. of one ſingle Figure, 96 of 
Twg. Figures 5 9co of Three Figures; And 
9000 of four Figures; Again, every one of tha 
ſaid whole Nambers ( multiplied ſeverally by 
all the 9 Unites, 1,2,3, 4, 5,6, 7, 8, 9. ) 
raking ſo many Columns , as there are Ca- 
pital Number:*,3/ wit,9999.04ch Columm,cony 


AY  ffing. [ 


- }- To the Reader, 
| {ing ef g diſtintt Numbers,and theſs 5 Numy< 
' bers beingtheprodu@r of 9 diſtin Pnits, t 
think we 49 with goodReaſon call the ſaidCo- 
lIumns (yea and the Numbring Kodt alſo; For in 
efjet they are the fame thing ) by the Name of 
EnneadesArithmeticz, that is, the nirmbring 
Niners, or more expreſſuvely, the numbring Ni= 
geitier. For the Greek word "Erin being 4 
Nows Snbſtantive. ſignifies properly the Number 
of nine in abſtratto, whick'may as well be cal- 
ed a Ninitie, as 'Evs ſonifying the Number of 
One in abſtratto, is interpreted, Unity, and 
opts (fanifying the Number of Three in ab- 
ſirafto, is Tranſlated Trinity. But though 
there be but Nine Cells expreſt in every Rod, 
get one other Negative Cell of Cyphers is ever td 
be nnderſtood, which if you pleaſe, may be ſuffis 
etertly infinuated by putting ſo many Points 
ever the Vertical Cell, as there are Figures in 
phe Vertical 5 ſee Figure 10. whoſe Verticaf 


311234 and may be pointed, as you ſee bere, 
$0 infinuate a Suppoſed Cell of Cyphers. U 


Concerning 


KUNKKKKKLARKORREAAR I 


Concerning theTable of PyTH AGORAS, 


T HE known Arithmetical Table, ine 
vented by' Pyrhagoras, (fuck as you {ee 
exprefled in Figure 1.) is net only ag 
eaſe arid ſure Rule to mulriply and d14:de byg 
\ I - bur 15 ajſo thoſe very Operations themſelyes, 
| Alultiplication and Diviſion , Cone 10 your 
; Hands, 'and known/ by inſpection, compres 
hending three diſtinct Numbers, proper to theny 
both, viz, ' Muiriplicand, Multiplier and Produth, 
propet to Multiplication, Dividend, Div;ſor and 
þ Duotient, proper to Diviſion. For if 'you take any 
4 one of the Numbers, Seated. in their ſeveral Cellg 
between A and B.for a multiplicand;for example 
$. andanother Number of thoſe that are Seated 
in their ſeveral Cells between A and C for a:-dl. 
#iplier, for example 7. in the Angle of their Cans 
curſe. you will find the Number 56. the juſt Pros 
dutt of 8 mulriplyed by 7. Again,the faid Produits 
6. is alſo a Dsvidend, whoſe Diviſor is 8 in the 
's + higheſt Cell, above the Dividend and Quotient im 
þ 7.1n the(7th: Lateral Cell, over againftthe Dyvs- 
derd,the better to diſtinguiſh the g Units, Fignrexy 
Numbers and Cells Scatcd between A and: By 
from the like Seated between A andC. callthe 
firſt Capital Units, Figures, Numbers, Cells,, ag 
A 3 _ keing'! 
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— | 
being placed in the Head of che Table: bnt the 
two Lying between A and C call Lateral, as ocen« 
pying the fide of the Table on the left Han l. 
 Evcry Capital number in the Pythagorean Table 
hath under it & ther numhers lodged in $ ſeveral 
quadrats or Cells, as you may ſee in Figure 1. al 
which 9 numbers makea kind of a littleſtreight 
Column, parallel ro the fide A C or B D, The Co- 
Iumns are 9 anſwerableto the g Unirs or Capetal 


Numbers in the Head of the Table. But obſ. rre © 


alſo, that there are other 9 Tranſverſe Columns, 
parallel to the ſide A B. or CD. which croſs the 
former at Rignt Angles, and meet onz another 
in a common Cell, ever containing a perfect 
Ou :lrat Number, whoſe Root appears in the 
Heads of the two Meeting Columns: For Ex- 
ample, the Column of $ Capital meets with the 
Tranſverſe Col. of F Lateral in the Cell of 64. a 
ſquire Number. So 9 Capital Meets with 9 La- 
teral in the Cell of 81. a ſquare Number, &c, Buy 
what is worthy of Obſervatian, theſe two diffe< 
rent ſorts of Columns, Capiral and Tranſverſe, 
though moſt croſs one to another, do moit pun- 
Au: ly agree in all their Numbers, without any. 
difference, as is manifeſt tothe Eye. | 
 Thereare yet many things more, very Obſerya. 
ble in the Pyrh.zzorean Table. The firſt is, thatnog 
enly ith2g Units, are mnlriplicand and Diviſorg 
in it, but Tens, Hundreds, Thouſands, 1ocoods, 
100099, 1909009, 100C0209 and 100095000. iN 
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preatvriety, and all attually and orderly Tabite 
tar:d, ſhewing at the ſame time, their tr ueP10- 
duct.ard Dividend<, with multiplyers, Diviſor s, 

and Q#»tHerrs. Asfor Tent youſee 12 Tabvared 
on the 1, and 2 Col. Then 23. 34.45.56 67. 78. 
89. cach number Tabulated on two Cor:tiguous 
Columns. As for Huneyeds, y ou fee 123.Tabulated 
6n the firſt 3 Col. Thea 234 345. 456. Gc. As for 
Thouſands, you have 1234. Tabularec on the four 
firſt Cot. Then 2345. 3456. 4567. &c. and ſoof 


| he reſt, till you come to 123456789. a mule 
r1plicand or Diviſor of all the Capital Un:ts,ctrhe 
Table, whoſe mulriplycr is one (or more,as you 
pleaſe) of the Lateral Units, and the Prozutt is 
the Tranſverſe Column of that Unzr, which you 
chooſe for multiplyer to be counted from the. 
Right Hand to the left. For example, if you zz«l- 
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erply 123456789 by 2. the produ& will he the 
ſecond tranſverſe col. gathered from the right 


— Ts 


hand to the left, »:z. 246913578. If you mul- 
tiply it byg. the proeuct will be tte gth. tranſ- 


x 


verſe colamn, viz. 1111111101- 

The ſeconf thing very obſervable is, that if 
you turn Pyrhagoras his Tavle in ſuch manner, , 
that all the Numvers remain unchang'd in theis {| 
cells, and yet the Figures 9. 8. 7.6.5.4 3.2, x: 
iying between GC: and A, become /ertict, which 

before, 
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a | 
efore were Lind and 1. 2. 3,4. 5. 6.7. 8. 97 
lving between A. ard B.bccome, Laieral, which be- 
fare were Vertical,you may hind another great Va« 
rrety of Multipl:crs, Diviſors, Produtts, Dividends 
And 'oticrrandofgreaterNunibers than before, 
alldifterin g from the former, andall 1 abvlated on 
contiguous columns. As for tens, you ſee 98 
Tahulated on the two Jaſt tranſverſe colutns, 
then 87.76.65 &c.As for Hundreds,you have 987 
856. 765. &c. And > for tie reſt, till vou come 
to 987554321 a Multiplicand or Dixiſoc made 
of 11! the Lateral unites from C. to A. which 
Number multiplied by 2. will have for prcduct 


1975308642. to be found in the ſecond Capir-l 
Colum:, and gathered thence from the right Hand 
to tlic leſt. If you multiply it by 9g. the captial 


Column of 9 will ſhew the product 3898838889. 
"The third obſervable thing is, That whatſo- 
erer under-cell of any Column. hath more ti- 
gures or places in it, than are 4n the capital cell 
ef that Column, then infallibly the Figure which 
is outmoſt on the left ſide oi that urder-cel; isto 
be 2dded to the next Figure of another Column, 
if anotaer Colum:: he Tabulated by if on the teft 
Hand. This Addition may he called Collateral, 
becauſe it adds torether two Figures on the ſi des 
of two Neigbouring Columns, and makes but one 


Nuzber of them both. If the two Figures ad-. 


ded 


Ea (5 | 

Jed ſhould make 10, then gu down a cypher, atid 
Carry vyetdthe next Number on the left Hand 3 
If they make more then 10,put down the ſurplug 
and carry one. Take this example of Collareral 
Agedition. 1f you Tabvlate 1.2. with two Reds 
or Cclumns, viz, the column cf r and the colume 
of 2, in the. 2d. Cell oi both Rods together, iv 
24. it) the 3d. Cellis 36. in the 4th; Cell is 48. 
but in the 5th. Cell is 516. which make not five 
Hundred and 10. but 60 cnly, becauſe t and $ 
(the Nerghbouring tigures or 2 Colnmns) are ta 
' be added into one number ©, by reaſon that the 
5th. Cell of the Column 2 hath 10. init; a Figure 
more than in the Capital of the Column two. 
Tkis Rule then 1s Univerſal, w! atſocver undera 
cel! of any colomn hath more Fign:cs in it than 
are inthe canital number of that column, theres 
mult be collateral Addition, if any other colpmne 
be Tabulated on the Left Hand with it. Note that 
this Rule holds gove, not only in columns of 
lingle Units, but of Ters, 100ds. 102<ds, & c. 

The 4th. Obſervable thins is, and of cheit trio- 
ment, that all and evesy column, £», ead, or Rod 
(Synomical words in tne preſent matterJnot ofily, 
of Pyrhag. kis Table, but of al: following Tzbles 
to 9999 aad much more, is ingulerly uſeful hoths 
In Dsvſier 2nd multiplication though the Column, 
be never ſo little (except the Column of 1 the firit: 
Unic, which in Ricgur nathet devides nor multi= 
plys any Number)and the Divzdeng and mpitiply er 

B licver 
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never ſo preat. Forin Diviſion it performes the 
work, or gives the Quortert, by meer Subſtratti- 
on of its 8wn Numbers out of the D:vidend : and 
in =u!riplication it gives the ProduCt, by ſetring 
down in due order its own numbers, and after= 
wards adding them into one Sum. For example, 
take the Column 25 .anddivide byit 7896528 
tae Quotient will be 3158 67. andthe work 
ended will appear as underneath (« Jwhere note 
that the Numbers 95. 25, 125. 200. 150. 25. all 
aarked with this mark” - are taken out of the 
cells of the column 25. to be ſubſtratted out of 
the partial Dividends: 75, is taken out of the 
Third cell, and givcs you 3. to beſet inthe Quo- 
rient 42.5 iS taken Out of the 1 cell, and gives one 
for the £zotient, and fo of the reſt, the Number 
ſhewing its cell, and the cell the Quotient, A4 


IF 


(a) 25) 7896525(3 15861, 


—_— 


we (7) 
pain, take the column 25. for a Multiplicand.and 
multiply it by 315867. the produtt will be 


7896525, Which before was the Dividend. The 
Operation ended, will appear, as underneath at: 
(+), Where note, that the Numbers 25. 150.200. 
125-25,and 75. are all taken out of the cells of the 
column 25. to be placed as you ſee, and added in- 
to one ſum for produtt of. Multiplication. Here 
alſo you may obſerve, that the {elf- fame celis or 
Numbers are added together in Multiplication, 
which were ſubfiracted in Diviſion, only their 
Order inverted: what was firſt ſubſtra&ted in 
Diviſion, is laſt taken andadded in Yultiplication, 
which always happens when the Divi/or and Q«04 
rent become ultiplicand and Multiplier and 
reproduce the Dividend as Produtft of AMulti- 
D/ication, | 

The fifth thing obſerveable is, That every 
Eznead Or column, be it neverſolittle os great, 


A 2 
25 | 


315861 


(6) 


(8) 


That is, of one, or more, or many Figures in its 
Capital Cell) by multiplying its Capital Number 


O, 61 


I22 


274 


with 45, willproduce a ſym equal to 
all the Figures, as they ſtand in that 
col. added into one ſim. For example, 
take the col, of 6. and m8ltiply 61.by 
45- the produtt will be 7745: wh:ch 
Is jalt the ſum of all the column adde{ 
together, as appears inthe margent 
(s). By this means you may exam ne 
any col. whether it be right © ox 
_ 


{Add unto the former or fifth Obſervation an« 
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other, not mnch unlike, to be ſea 
in this little Table of Roots, ſquares 
and cybez, ar rather of the ending 
Figures or Units of all Roots, 
Squares and Cubes whatſoever 
where you ſee the ſum of each co- 
"_—_ by Ad:ition, to be ſeverally 

The firſt Colwyn is of the firſt 
_ Roots, from © to 9 incluſive, 
but all following Roots have the 
ſame ending Figyres, and in the 
ſame order, as in the firſt column. 
The , /rcond Column is of the firſt ten 
endigp Figures of Squares; the firſt 


1 Squares; nc all ths following Squares have 


tag 
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the fame ending Figures, and in the ſame Ordep 


4 


as in the ſecond colpmn. The third & olamn 1s of 
tlie firſt ten ending Figures.of the hr{i ten Cybes 
angall the following Cub: s have the fame end- 
in2 F:gures, and in the ſame order as intaethird 
column, By the ending Figure of any Root,you 
may know the ending fzure bach of the ſquare 
and cvl2 by this Tahle {4n which the [ſquare and 
exbe (tand right over againſt the Koots. Hence 
may you know, whether a Tablz of Roots, 
ſquares and cabes be well mace or ro: for ifany 
te ending Roor-,or Squares, or Carer 1}.Ng next, 
one under another do not inake the fum 45, of 
that the ſquares and cubes do not arſver the 
roots, 45 inth's Table, there muſt necellariiy be 
en Errour committed, 

Thesth. thiag very remarkgble,and inceedad- 
mirable 1s, that winltiplication and Diviſion being 
two very diitinttand different Operations, yet 
they {ſo inſeparabl, and eſſentially accompany vng 
another,that the one,for example, Multiplication 
can never be wrought ar Finilhcd by its proper 
Rules, but tnat D:viſion at the ſame time ſhall be 
given you without working by any Rules of Divi- 
hon: yea, when thg Operator Cid neither intend 
Diviſion, nor ſo much as think of it. That they are 
two different Operations, it is car, For 

I, Multiplication, by two Numbers given 
( multiplicand and multiplier) ſeeks A tnird, 


H1z, the Faitam or Produt; But Divijern by 


B 3 two 


L 
t, 
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two Numbers given, different from thoſe of 


Multiplication, ( Diviſor and Dividend) ſeeks a 


third, viz, the Quroriens, different from the * 


produt of multiplication. 
2, Multiplication begins its work with the leaſt 


fgure,and Ends it with the greateſt : but Ds vs- q 
fon quite contrary, begins with the greateſt and þ 


Ends with tho leaſt. | 


3.4 laltiplication requires Azdition only ,with- 2 
out S: bftrattion ; But Diviſion requires Subſtra- | 
fion gnly, without Addition. Notwithſtanding 
theſe cifferences of the two, Operations, It ts 1m-" | 

11hle to work a Multiplication but a, Diviſion ® 
will be at the ſame inſtant given you, without | 
working or dividing. Sois it alſo impoſſible to 


work a D:viſior: but a Mul ipl:cation ſhall be given 


you without working or nwltiplying. And the | 


reaſon is manifeſt, becauſe the {lf ſame three 
Numbers which conſtitute the Eſſence of Moultipli- 
ration conſtitute alfo the Eſſence of Diviſferg 
though under different denominations. The three 
Numbers in Multiplication are called 44«{tiplie 
cand, Multiplyer and Produtt, In Diviftor, Dis 
viſor, Qrotient and Dividend, And obſerve, 
that by how much a ultiplcand exceeds or comes. 
ſhort of his Multiplyer, by ſo much the. Divs/or 
will excecd or comeſhort of his Quotseyr, The 
Produtt of Mulriplicatien is ever equal to the 
Dividend ta DiviſionSee the following example. 


Fully 


Ataltiplication wrought = 


_ 
( oP ſion Oiveh 


 Aulnplicand—— 144 | Droviſor - <=» 144 
7 Multiplier ———-12 Quotient —— -==-12 
3 Produtt _— 1728 Dividenc —-2728 
| Diviſon wrong bt *-:-:-4 nd 'P ication Gruen 
Divi/or— —--7324 M731: ;pticand --73 24 
® Dividend--=- 4759896 Pr oc utt=--- 4789896 
, Neottent —654 Muluplier— 654 


Obſerve, that when in AMultsplication the leſs 


Number is made the Muitiplicans,and the greater 


4 the Mulriplier ; Then in Diviſion given, the Di- 


3 viſor is the leſs Number, and the Quotient the 


_— +» a. . 


greater. Example: 


Diviſor—--- m— 12 


Quorent ——— 144 
Dividend-——-. 1728 


Aſultiplicand——---12 
Mulrrplier — 144 
Produtt w— 1723 


The 7th. thing obſervable is, That the third, 
fourth and fifth Cel! of every Emnnead (whether 
at hath one, or more or many Figures in its Ver- 
ticall, and thoſe either pure integers or mixt with 
Fractions )contain three diffzrentNumbers, which 
are exact Roots of three exatF Square Numbers, 
thetwo leſs being exatlly equal to the greateſt, 
accordizg tothe 47. Prop. l- 1. Euclides, and tlie 
$:4es or Koots making the perfeCteſt ſort of righs 
angle triangles, keeping proportion one to 8n- 


4 Pther, as 3,4 and 5. aud having conſtantly theſe 


Angles 


—_—— —_—_— ——— 4, 


| 5” To 
Angles proxime go. #3. (f 2, 36, 52'. For ex? 
ampie; take the Rod of 4, whoſe third, fourth 
wr d fifth Celts contain theie three Numbers 12, 
16: znd -0o. the ſiQis of a right, Angle triangle 
a1d true Reors of thele three ſquare Numbeis 144 
256and 402. Now the tivo lels {quires 44 
added together, make cxattiy 4c. the grearef 
ſquare of the greateſt roor,Orher right.ang.1riang, 
thathave not the faid proportion « f Sides, and 
afore11:d Anyles, muſt neteſfarily have one of 
more «efettive Roots for their S3des, whitchwill 
either coine ſhort or oyerſhoor the truth, when 
we en icavor to {quare the unſquareabvle Num- WW; 
bers. | | F 
The cighth Point obſervable is, that though 
ſome Columns or Enneads refuſe all Collareral 
dition, (becauſe they have no .more Figures 
athe 8. under cells, than jn the Vertical) yet 
others fat more in Number require it. For in 
the wt ole following Table of Columns, from 1. 
.to 99909. there are only 127. that refuſe collar, 
addition whereas 9872 require it,it one or mor? 
Of their under ceils. In the ſingle Columns of the 
9 Units, only the ſirft or column of 1. refuſeth 
Collar. Add. In the dcuble columns of Tens, on« 
Iy the two firſt, viz. column to and 11. In the 
triple colunans of Hundreds, only the twelve 
fir. ,thatis,all from colgmn 100 to 1 11 exclufrve, 
In the Qu :druple columns of Thoufends,only the 
Þcſt 1 12 Golumps, thax is, all from column 10:0 
t9 


- 


(i 

to Col. 1111 incluſive; I; which-12y Columns 
or bones arevoid of all collat. acd. And therc- 
fore all the 8Under cells in them are marked with 
Stars, as Signes of non-addition. Note, that no 
Vertical cells haveany collar. add. nor ſtars be - 
fore them. Note allo, that no Enead, be it never 
fo great, or have many Figures in the Vertical 
cel], can have any.collac. acd. :inany one Uncer 
cell, if the two ficit Figures of the Vertical begin 
with 10 or with theſe three 110, or theſe four 
1110. Cc. Though all the following Figures be. 

never ſo great, a5 9999 in infinitam. 
| The ninth thing Obſervable is, that by how 
1 {much any E-ncad contains more Figures in its 
1} Vertical cell, by fo much js it the better to mu!ti- 
s Wply and divide by, ſince it takes away 311 cellar. 
£ W-44. the chief trouble in gathering the produtts , 
In multiplication, ane finding readily the Qu0- 
tents 1n Diviſion, For example, if you turn all the 
Vertical Units of Pytha. Table into one Sun, v2. 
123456789. and muitiply it ſeverally by 1. :. 
3. 4. Oc, it wou'd make an Ennead ſuch, as you 
ec expreſt in Figure 13.far different from Figure 
3. the Tableof Pz tha, whoſe collar. add. it, wholv 
akes away,and yet in ſubſtance is the ſame with 

he Table. 

oncerning the Extenſiens of Pythagores hi; T able. 
The E xtenſ1o7:s of the P tha. Table may be di- 
Inguiined into two forts, the greater, ard the 
7. The greater extends jt two ways; length 
ay by Capital Numbcrs, and bre*th way with og 
many 


(14) | 
many lateral Numbers: The leſs extends it only 
Ieugth way by Capzrals and not by any more La. 
terals, thanareia Pytha. Table; which are theg 
Units. For example, the ficſt greater Extenſion 
addsrtathe 9 Ceprtal Units of the, lable 90 mare 
Capitals : that is, all tiie whole Numbers of rwg 
places between ro and 99 inclufhye : And the like 
It adds to the g Lateral Units, viz. 90 more Ly 
terals. As all the cell with their inciofted Numt 
in Pycha, T. are. known to bs Sr. by multiplying 
the two greateſt Units, 9Tapital an 1 gLateral te 
gether; ſo by multiplying 99 by99 the two gre 
eſt Czprraland Lateral Numbers of two places,yc 
w1ll figd the Cells of this firſt greater Extenfic 
to be 9801, The firſt leſs Extenſion adds tothe 
Capital Unics(as didthe firſt greater Extenſion 
90 Numbers oftwo places. from ro to 99 incli 
live, but adds not any one Number to Pythagor 
his 9 lateral Units, The cells ofthis Extenfien 
multiplying 99 its greateit Capital by gytae great 
_ elt Lateral, are found to be 891 which j$ not ti 
10:h. part of 6801 the ccl's of the firſt preat! 
Extenſion, A Table of this kiad of extent, ct 
taininz 9801 cells would be very uſeful,and bel 
of 2a Moderate larceneſs, occupying about 10 
11 pazes in Fo{zo, might b2 cafily made, as fa 
have heretofore done: Mr. Jeb. Darling and oth 
But in this preſent Tab'e we fo:bcar ro place 
and all other Extenſions of the greater ſort, 
rcalcnof their Vaſt largeneſs an llabour in 
king ard uing them, Ja the folloyjng Tad 


— — 


SED 5... | 
the one of 5 greater Evtenſions, the other of 5 leſ 
Extenſions, you may ſee their differences.and how 
many c:11s,. pages and Tomes in Folzo, each one 
wonld-contain. But firſt obſerve, that we al'ow 
a Foliemt>.be 14 laches long, and 8 broad, pre- 
ſcinding fron Margents, one page whereef will 
contain 112 ſquare Inches, In every pape reckon 
gooce'ls: In every Tomea 10co pages, 


Five greater Extenſions of Prhago» as his Table: 


Exten 1ons vi, ( _ 


_— 


— — 


Mult;plicand| 9% | 999: - 9999: 
Multiplier 37 ih . MH oo POW oO 


Cells. 980 I. {998001, 0998020 t, 
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ultiplicand 99999, 999999, 


My'tiplier, 99999, 
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Five leſs Exte 1ſiong; _ = 
E xrenſuons 1ſt. | 2d. | 3d- | 4th. | 5th: 


Aaltiplicand , 999 19999-199999 999999 
Mulnplier _ os: 9. 9.| 9.|' 9 


" 


L | Colle — 89 113991, $9991 $9999 8999991h, 
1 Y —_— , "on - = yo 
Mt Pages 0%> = 997, 1999 _ 9999909 


- In chefe Tables, every Extenſion 1s expreſt by 
118 5. oblong Quadrats, one under another, In the 
q {irit Ouadrat is the Number of the Extenſion, 
| Firft, ſecond oc third, &c. In the ſecond Qua: 
| drat are two-'Numbers, a $@lriplicand,and Mul. 
4 raplier, b{ingthegreatelt capirel Numbers, and 
{ the greateſt lateral Number of that preſent Ex. 
i tenſion. In the third Quadrat is the Produ? of 
| | | the aboveſaid multplicandand multiplier, or Num 
| 


ber of cells of the Extenſion. In the fourth Qua 
arat is the Number of pages in folio, which that 
Extenſion would:make. Divide the cells by gco 
and rhe.Qc0:1enti will give the pages. In the 
fifth Quadrat is the Number ' of Tomes which 
that: Extenſion would make. Divide che Pat 
by 1020. and the Guotienr will give the Tome: 
The Extenſions both of the greater and leſſer ſor 
may bz made in i»finit urs, though theſe tat 
Tables exhibit only five of either ſort. It-is; jt 
| | credible to our firſt apprehenſions,. what ) 


- 
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ſpace would be taken up by a Table of the hftly 


greater Extenſion, wherein, as yen ſee, 999999 
cipiral Numbers are ſuppoſed to be multiplied by 
| fo many Laterals, and to produce the Number of 


cells 99999800000 1:and conſequently, accord- 
ing to Allowances above-mentioned, pages 


1111108888: and Tomes in folio 1111108, 

- © cach Tome having 1000 pages, and (with its 

x cover) 3 inches in thickneſs. Thefe Tomes, if 

"Fl they were ſet on end, contiguous one to another 

"Y in a treigit line, they would make a rank” of 

books above 52 Engliſh miles long. Or if all 

f the aforeſaid pages, their Margentscut off, ſhould 

"lf b< laid cloſe one to another on a plain, they 

offs 991d cover more than 30 ſquare Engliſh miles, 

Wor 19200 {quare Acres. 

but ſetting aſide all Extenſions of the greater 

fort, we will content our ſclves with the third leſs 

Extenſjon, in which as the Table ſhews, 9999. Is 
Wl the rreateſi crpital Number (Multiplicand and Di- 
Wl vi/or) and yg. the greateſt lateral Number ( Mk Io 
tiplier ard Quotient, The product of cells is 


89991, The pages in folio are 99, which 
ſcarce make the 10th. part of a Tome in folio, 
"x And obſerve that 9999 contains all the- capitals, 
both of the Pythagorea't Table, and of the firſt, 

n _—” "0 | Kkeond 


length is divided into g equal parts or cells, the 
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ſecond and third leſs ne. For 9 (the 
Unit on the right hand) counts the 9 Units of the 
Pythagorean Table ; the next 9 counts 90 Num- 
bers of two places, from 10 to 99 excluſive, and 
makes the firſt Extenſion, The third 9. counts 
990 num. of 3 places, from 100 to 999.and makes 
the 2d. Extenſion : The 4th. 9 connts 9090 num. 
of 4 plac's, from 10vo to 9999. and makes the 
3d. Extenhion obſerve alſo, that the foreſaid 
numbers, of 999. 902. and gooo. acded together 
make juſt;tie number of 9999: 1nd being multip! i= 
ed ſeverally by 9 do produce ſeverally theſe num, 
81.810. 8150. $1000. all which added together, 
make up the juſt num. of cells of rhe 3d. leſs Ex- 
tenſion v:2, 8999.Obſerve laſtly, what we touch- 
ed before ſpeaking of Pytha, Table, that every 
Capital number from 1 to 9999 being mulriplied 
by all the 9g Units or ſingle hgures, produces 9 
diſt:n& numbers,one greater than another, which 
being orderly placed and perpendicularly one 
under another, make a certain column, whoſe 


Seats of the & Numbers producee, the Capital 
being the higheſt. Wherfore there being 9999 


Capita!s in this preſent Table, there muſt bealto 


9999 Columns, which in ſubſtance and 1A efte&t 


are the Numbring Nints, Enneaas, Rods CT Boner, 


or what elſe you pleaſe to call them : and not on- 


- Iy the ſingle Rods of Units (as they were firſt in- 
Yented, and hitherto tgo commonly - uſed) but 


dhe 


PWR 
double Rods of Tens, Triple Rods of Hundretls; 
and quadruple Rocs of Thouſands: So thar 
whatever Operation can be performed in matter 
of Multiplication or Diviſion, by 1. 2. 3- or 4. of 
the ſiagle Reds, the ſame may be performed by 
one Rod or cohimn of this Table, and with far 
greater expedition, without any collateral Ad- 
dition. For hcre are atually Tabulated te your 
Hand all and every whole Number ( /dultiplse 
cands and Divyifors) under jo000, andever with 
one column or Rod aloge. Nay, it will not be 
hardto work by two columng of this Table at 
the ſame time, and then your Multiplicands and 


Diviſors may beany Number under 100000700. 
But let us proceed to the third point of the Num- 
bring Rods. 


Concerning the Numbring Rods or Bones, 

Thefe Arithmerical Rods (deſcribed by moſt 
Authors, who have writ of Arithmetick, ſince 
they were firſt found out) own for their firſt In- 
ventor,the Right Honourable and Learned Fohn 
Lo:d epeer,Baren of March: ſton,who put forth 
a LatinTreatiſe conc:rning them, Intituled, Rab. 
dologia, that is, a Diſcourſe or Treatiſe of Rods, 
calling them Y7roule and Lamina:others have or 
may call them, Col«melle. Teſſere, Enneades, ad- 


_ ding the Ejirtbers, Namerales or Arithmetice, To 


the {fame Noble Loid, Poſterity is obliged for 
i auot neck 
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another Rare WW. of Logarichwes, both c 
them aiming at, and attaining the ſame en1, 
which is, to facilitate and perform with greater 
diſpatch eaſe and certainty the harder parts of 
Arithmetick, viz. Aulripiication, Diviſion and 
Extration of Reotes, Theſe late years paſt Sir 
Samuel Morland molt ingeniouſly invented two 
Arithmetical Inſtruments to the purpole abave- 
faid,for which he deſervs ſingular praiſe. Though 
the Inſtruments 11 themſelves be excellent and 
uſeful, yet they have been hitherco more ſparing- 
Iy uſed for theſe two reaſons Firlt, becauſe few 
Artificers are found, who have Hand and Head 
ſufficient ro make them ſo exaCtly as is requiſite, 
2ly, becauſe the Vulear ſort either wants Heads 
'to comprehend them,or purſes to purchaſe them, 
being ſomewhat chargeable: whereas the Rods 
of the Lord Nepeer are plain,cafie and Cheap. He 
happily fell upon the conceiving and deviſing of 
them by thronghly conſidering the Pyth worean 
Table, in which as before I mentioned, an incre- 
dible variety of great and little numbers is found 
orderly Tab«lated, multiplyed ard divided, wirh, 
apparent Mulrip'yers, Diviſors and Quotients.For! 
example, He ſaid 1234. Tabulated by the firſt 
4 Capital Columns of the Table, which he multi- 
plyed by 9 and found the proautt in the 9 cell to 


be (Collateral addirions being obſerved) 11105, 
This product he perceived to bealto a Dividend 
whoſe 


| on 
whoſe Niviſor appeared 1234. and Quotrent g; of 
U'7Ce ver ſa Divi/or 9. and Quorient 1234, Furthes 
he Noted that 1234. inverted was 4321. This 
Number healſo found Tabulated togetaer by the 
firſt four Tranſverſe Columnes, which multiplied 
by 9. gave 38889 in the gth. Capiral Column, 
This being alſo a D+vidend ſhewed 4.321. for Di- 
viſer,and y. for Q«-o:1en7, Or V:cever ſo, &c. But 
taking a middle Number between 1234. and 
4321. For Example. 3 1 42. 6r 2413. he was ata 
toſs, not finding them Tabulated together, nor 
the Product lying together, but was to be picked 
out hereand there, not without trouble of the 
Head and dclay of time. . This inconvenience 
hapned 2s he well perceived, becaufe the Table 
was always made with its Columns fixt in the 
fame gradual Order of Unites, encreaſing from 
t.tog. Burthe Remedy of this inconvenience 
ſoon occurred, which was to unfix the fixt co- 
lamns by cutting them aſunder, and making them 
oveable, apt to bz placed in what order he 
pleaſed ,as occafion required. Thus were the fa- 
Nous N umbring Roads extracted and diſſeted 
ut of the Pythagorean Table, and inrea'ity are 
lothing elſe bur the Table it ſc]f cur out into its 
olumns, adding thereunto 3 more far the ſquare, 
wbe and cypher-Rods; ſuch as you fee in Fig. 2. 
c istrne, the Lord Nepeer, to mind tie Operator 
of ec:llateral Additzin, drow Diagonal Lines 
coughallthe 8, _— of every _— or 
v 


». 
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Rod, whereby frequent Rhombes of this ſhape T9 
appeared ia the Rods Tabulated; And whatſo. 
ever 2. igures ſhould be found 11 one Rhombe, 
they were to be added ana made one Number. 
See Fig. 5. Others by making a croſs Diagonal in 
the underceMs; include: the 2. Figvres tobe ad- 
d:d,in this kind of Diamond form 4 Sec Fig. 6, 
Others again included chem in a ron:d Circle, 
See Fig. 7. Buit becauſe all theſe three Wayes 
ſeem to offend the Eye, and breed Confuſion by 
ſo many Lines; Others with much leſs ado note 
all the addzad Figures with this. mark - or this « 
declaring that every Figure fo Notcd requires 
collateral addition, if Tabul»ted on the right 
Hand with another Rod or column on the lefr, 
See Fig- 3. yet becauſe the far 2reater part of the 
_pnd-rcells in the Pythagorean T able, (having 
one Figure more in them then 1s in the capital) 
would require this mark - to wir, 53 cells,where- 
as only 14 cells refuſe it: Again, becauſe this 
mark - and one Figure more then 1s in the Ca« 
pital require a greater bredth of Kody I have ra- 
ther choſ2n to put an Aﬀerisk *, aSa ſign of zon- 
addition to a iew ccils and lefler Ros, then this 
Sign of Addition - io {our times mere cells and 
larger Rods, declaring that the Star in any 
undercell] hinders ce/{:tcr 4! +» Addition 3 and 
where the Star is nor 1! 2n undercell, ther 
mult eyer b2 co'l teral addition, if another Rod 
be Tabulated on he left Hand with is, s— Bu 
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But here obſerve, that » oh any (9) hath « a 
Star before it, and (1) carried to it, by reaſon of 
a Ro4 Tabulated on the right Hand of it, then 
that (9) becomes 10, and is capable of lateral 
addition,if another Rod follew on the left Hand. 
Obſerve allo, that all theſe Enneads 1. 11. 111. 
1111, 11111.2nd thelike «x 1nfoniruw, require 
Stars in all their undercells, unleſs when a (9) 
becomes 10 by (1) carried t9 it, as now we ſaid. 
Note alſo, that alllefs Numbers then theſe, ha- 
ving equal places or Figures with them in the 
Vertical, require Stars in all Undercells: Fox 
example, 115 1.is an Ennead of four places, and 
{9 1s 1000, a leſs Number yer of four places; ſo 
is 1091. 1002, 1003, and1o on till we come to 
1110, all lcfs Numbersthen 1 1 11. but 2llef four 
places.and requiring Stars in all their undercells. 
But whatſoever Number of four places is greater 
then 11T1.aS1S 1112. 1113. L114. and {o on 
till 9999. then jinfallibly it will rcj2& the Star, 
andrequire lateral addition in one or more of 
the unctercel;s. Sce theeizhth Obſervable, 

Moreover, to avoid Muitiplicity of Lines, as 
much as may be, i in the Rods, I reduce 8 of thoſe 
lines ro 2. which formerly ſeparat ed the 9g. cells 
from one another, as you may ſe in Fig. $. 9, 
10.and 11, Fordividing the length-of the Rod 
into three equa] parts by two lines, | place ting 
three higheſt cells in the firſt Diviſion, three 0- 
thers in the ſecond, and the three laſt cells in the 

 D2 laſt 
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laſt diviſion; See Fig.8.9.10.and 11. according 
tothis Model of placing Scars be'ore certain 
underCelis, (viz. luch as have equal Number of 
Figures with their capital cell) an4 aividing 
every Rod or column inte threc equal pats by 
two Lines; I madea Table, wherein all Ca- 

Pital Numhers from 1. to 99 $ncluſive, were mul. 

tiplied by the g;lateral Unrrs,which Table being 

directly the firſt leſs Extenſion of Py/h170745 his 

Table, cauſ:dto be cut in braſs ſome ye ars 3Y0, 

and a few Copiest@ be printed for my own ard 

other Friends ufe. At that time I had in proſpect} 

the other two le{sExtenſions(2d.and 3d. of Pyth, 

Table) which ſoon were compleared, and that 

very readily, by the help of the double Rods 
(whereof I had made ſome Sets) and the Table 

of the 1 leſs Extenſion now mentioned: For lay- 
Ing one double Rod at a time to the Columns of 
thatTable,youTabulate any number from 100 to 
9999.and ſee immediately the produtt of multipli- 

ation in all the 9 cells. The otherNumbers from1 

to 99 the Table it ſzlf Tabulates and multiplies, 

Sce a printed Copy of the Table, inferred in p x. 
27. As the ſingle Rods of my Lord Nepeer were 

cut out of the Pyth., Table,ſo both ſingle and cou- 

ble Rods have been cut. out of the Tahle of the 1 

leſs Extenſion,and found by Experience of 9 or 10 
years to double the uſefulneſs of the ſingle Rods, 

For firſt they ſooner Tabulate any great number 

with fewer Reds, 2ly they T abulate _— 

Lan 
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Came number with great variety ofRocs,Ciffering \ | 
in Specie onefrom another, See Fig. 12. 3Cly they 
takeaway more then the half of collateral Acdi- 
tions,the chief trouble of numbring Rods. 4th ly 
they more readily ſhew the preduct of multipli. 
cation andQy!otient of Diviſion In great numbers 
- & and fewer Rods. Two of the double Regs reach 


- toany number under (a) 109co three of them to 
p any under (4) 1000:00. Four of them to any uns 
A der (c) 100002000. cc, This and more t':e double 
'W Rods perform by tiiemfſelves. But joyn cr Ta- 
_ bulate them with the Tableof the 3d Extenſion, 
by and tney will moſt re:d1ily multiply and divide 


vait numbers.For one Rod and the Table reachcs 
- : a - % 
ol Wto(4) 1000c00. Two to (e) 10000c000. Three 


li- Wto(f) 10000000000. &c. To uſe them with the 
n.1 © Table of 9999 columns, it 1s necefary, that the 
es. MW Rods be of the ſame length with the cclumns, 


—_ = —_ 


ere Collat. Additions 
OU- (a) 1 at the moſt 
ce 1 (b) 2 atthe moſt 

r 10 (c) 3 at the noff 
ods. (4) 1 at the moff 
aber (er) 2 atthe ro/t 


ſell Cf) 3 at the moſt 
ary thougls 
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though the ame bredth & not preciſely required, 
The Rods having on them all the Capital 
Numbers from 1. to 99. they will require either 
50 thin two-faced Tailcys, or 25 ſquare-ſided 
ParalleJopipedons of four faces. It will be cen- 
venient to have every Rod twice over, (though 
once over will be {uificient if your ſingle Rod; 
of theg Units be twice or thrice over.) whereas 
an ordinary Set of ſingle Bones muſt have every 
Red 4. 5.6. 7. or more times over, according a 
the Qperztor delignes the working of greatcr 0 
teller Numbers. 

Another way of ſupplying the want of more 
Rods of on: and the ſ-me Number, may-þbe h 
the Table of 99:9. Enngacs, for in thay Tablk 
are all Numbers of four places, and conſequent 
this Number 5757. Beſides, in the double Bone; 
areall Numbers of two places, from 10. to gg 
#rcluſve, and conſequently this Number 57 
wherefore in the Table and double Benes mi 
have 57. three times over, But ſetting aſid 
the Table, the Bone alone of 57. is in practi 
, equivalent to three or more Bones of the ſan 
# Number 57. for if youſct down with your Pe 
| three times 57. thus 575757, as one Vertic 
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Number of one Ennead, you will know wh" 
15 the Content of every undercell by the undagÞ 


| | cells of the Rod 57. thrice ſetting them don" 
c 


For example, the ſecond cell of 57. 1s 11 
Which thrice repeated, is 114-1 14+ 114- @ j 
| |  ferviie* 


_ TP 
erving lateral Addition 11515 14, which 1s the 
ſecond c2ll of the Ennead 575757. In this man- 
ner your Operation will be as ready, as if you 
had had three diſtin Roes of 57 apiece: There 
is yet a third way of moſt ready ard clear work- 
ing, mwltiplying and dividing vaſt Numbers of the 
li fame Species of Figures, v:z.ail of Nines; or 
Eighrs,or Sevens,e, And in what multiplicity 
you pleaſe; of the ſame Figures, as 3: 4. 5. Nines, 
yea 10 Nines, 26 Nunes, 1co Nines: And ſo of 
Eights, Sevens, $ixes &c, Son.e 5 ſpecial Enneads, 
or 5 tworfaced Ro«'s( or two four-ficed ſquare 
Rods) are required to this ſort of Operation, 
wherein.you will not be troubled, either with any 
Tabulating of Rods, or coilateral Addition, See 
e Scheme of the ſaid /prcial Roc's pag. w/e. Fig; 
14 where obſerve that the fine ſingle Units oc- 
cupy ſeverally nine Vertical cells,and their under- 
Wcells to contain for the molt parton]y 3 Figures, 
Mone leading on the left Hard, another in the mid- 
dle, a 3d. ending on ti.e Right Hand. Some few 
undercells (not above 8 in 52) have 4 Figures in 
them, and then the two laſt on theRightHand are 
ending Figures. The middle figure is moſt re- 
markable, and more then it appears ; For jn O- 
peration it is te be repeated, or taken fo often o- 
ver,as there are Figures of one kind inthe ſuppo- 
ed Vertical, abating one: for cxample, Suppoſe 
he Perticatro be Ten Nineoy Or 9999997999. I 
tae 


2 n= "7003 | 
248. Cell of the ſpecial Rod (9 ) Ire theſe thr E 
heures 198, where(g) in the middle betwees (1] 
and ($) is truly nine times ninegtFatis, one ning 
Ic, rhcn Fen nines In the Vertical ; Sothiai ih 


ſaid 2d. cell 198, isS10 Operation 16999999098 
or the Veriical mnltiplyed by (2) This Kuleiy 
Univerſal, yet rath two exce pricns, firſt when 
any cell hatn four figyres in it; 2dly. when any 
cell hath a Star prefixt befere ir, accorcing to 
what is aboveſzid cencerning Aſterigks, then 
infallibly the widdle figure is to abate, riot ofis 
Iy one, but two of rhe number in the Vertical, 
One exam;le will clear zH. Let ten fours or 


EE T0 an : 
4414444444. be given fofa Muſtiplicand, and 
279 fo: a mutiplyer,then in your ſpecialRod of 
4 Vertical, take out the ninth c=11, apparently 
396, bur rca.ly 39999999996. the micdle figure 
(9) requiring to be repeated nine times, Or ong 
Jeſs, then rhe number of fours 1a tae Verrical, 
Next take out the 7th cell, apparenly 3108 but 
teally 311371111108. the middle figure (t) re- 
quiring Etyht repetitions,or two leſs then Ten 
of the Vertical, hecaufe this 7th cell hati 4 fi- 
uresinit. Laftly rake onr the 2d cell, appa- 
rently * 888. but really * 83888 ©3888. becauſe 
the middle figure (8) requires 8 repetitions 
(beſides the leading and ending $) or two leſi 
zh-n Ten of the Vertical, by reafon of ;be Staff 
prefif 


u 
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© prefixt before the ſecond cell, The Work end 
"<< would appear thus ia Multiplication. 


HMuliiplicand 444.4444444 39999999996 cell.g 
Mulitp ur —=—»27 


9 31111111108 cel.7 


$838858558 _ Fell. 2 


oY - » b 
Preduft 129999999876 
In Diviſon, Muyltiplicand the Diviſor, Produtt 


wlthe Dovidend, and A1ultiplier the Quotient. 
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Dividend 


0« Divi/ſor 4444444444) 1239999999876 (279 29: 


2--- 8888888888 
35111111107 
7--311111111C8 
39999999996 
g9—- 39999999996 
| 0020000000 
The {quareand cube Rod ought to be once o- 
*erinevery Set, with three or four cypher-Rods, 
$vou ſeeexpreſt in Fig. 11, Allareto be ſoor- 
ierl; placed in a neat pocket caſe, that every 
od be known what Number it "ati, by a mark 
d112ure, even before you rake it out of the C:ſe, 
fyou >leaſe to reprine th2 Tab'e of the firit * 
els Extenſton by it ſelf in a page, (with its co- 
wmns, equal to the Columns of the great Table 
f 9«9y.) and give ita Varniſh :olaft the longer, 
ou may immediately tbe:-ce make Sets of the 
ouble bones, meerly by cutting out the capital 
E column 
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| | (#) 33 
columns, and paſſing 00. Talleys of Wo 
or other matter (rwo.-faced or four- faced) of the 
fame length and bredth with the columns. Be-' 
ſides, a3 is abovefaid, thislictle Table of rhe ficſt| 
leſs Extenſion, with one double Rod applied unto 
itat a times performs all tre whole Work of the 
great Tableof 9ygg9 hxt colunims, only with this 
diſadvantage, that it will often have cone col- 
lateral Addition, whereas the great Table will 
kavenone. Notwithſtanding the great perfornt 
ances of the leſs Table, the great Tallz hatl 
many faecial ufes, for which it deferves to be 
publiſhed, eſpecial:y not being of any great ex- 
rent, nor making 2ny great bulk. By advice of 
Judicious Friends, I thought gecd: to put 1t forth 
ina Droedecimo, as 2 convenient Enchiridion, Ot 
pocket-book, every four pages containing 100 
eolumrs with their 00 cells, or every page 25 
columns with 2:5 cel:'s. In which caſe the 1+ 
ble alone wou'd require 400 pages tn Daotecind. 
Buzperhaps it w ill b-bzrrer, to contract the pag 
to halt the Number, v:z. to 200. in this manner 
Let every page have five Ranks of Column: on! 
und:ranother, each Rank conſiſting of Ten Co? 
fum1s : fo willevery page contain $5 Column! 
and whereſo2ver you onen the byok, the two Þ! 
| Fes before your eyee, will ſhew you a juſt Hu t 
"gred_ of Columns. To find the Number y« 
ſeek for, more readily, you mayTack to the M3 
gent lictle outſtanding Libe!ls,or lndexes, (ha 
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| (31) 
ing before you Spen the Book, where every 368 
and 1000 begins, fuci as are feen in-certajh a&- 
count:books of Merchants, Let the Book he f6- 
boand, that whereſoever you open it, the Ithves 
oneither ſide; tay lye Flat withe ut any upriſing ; 


he @ Forſo it will he more eaſie to Contabulate the 
his @ Rods with te Table, when occaſion requires; 
ol. Verhaps it would be better to print it in alittle 


111 © Folio, for uſe at bom» in your Cloſet or Library ; 
mM for then every page would contain its Hundred 
at} ofColumns,cafic to be found out by their own na 
be tural order. 

As well the forementioned Table of 9999 fixt 
C/umns,as the ſingle and double moveable Rodg 
ſerve cqually in Decimal and common Aritkme- 

or tick; yea in Decimal, they in a manner tzkeaway 
100 all the trouble of Diviſion, Neither do they rc- 
que any particular Rules in operation,different 
from tho'e which have been deliveredconcerning 
the Lord V © © lingle bones, by himſ-]f in his 
=_ ff '0'0714,by F- Andrew Taquet, Sir Jonas Moor, 

e; MMr W:lliam Leybourne ant] others in their Arithe 
onfiin:tical Treatiſes, Wherefore I ſhall ay no 
more of tem. but only ſhew by fiagle examples, 
(one of multiplication, another of Divifien, the 
zdofextraction of the Square Root, the 4th of 
the cube Root ) the ordinary uſ: of chem, 

Example of Multiplication. 

In -ultip!ication commonly it is beſt to Taby- 

bite the greaterNumber _ multiplicand when one 
2 2 | In 


on 


($2) 
is greater then the other. For example.T abulats 
4023 to be mul:1plyed by 72. Place Unit- uneer 
Unit, asin the Margent (a) Then for 2 (the Unit 
of the 4 wltiplyer ) take the 2d cell of the Mzltts 
plicana,v12.92 56,and for 7 of the multiplyer rake 
the 7th cell of the Muiriplicang, 212. 32396, and 
ſet both cells down, as youſee in (b) Add the twg 
eels together, and the total Sum or product of 
multiplication will he 333216 as You find 16 (c) 
But if you Tabulate 72 to be multiplyed by 4628 
the opecation will appear as in (4). 
4628 
es ther 
() 9259 
32396 
(c) 333216: 
- -_ 
| 4628 
() 576 
I 44 
432 
2388 
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[n Diviſion the D!vt/or is to be T abulated; ant 

it much imports,for the ſpeedier diſpatch of you 

- operation, that the leading Rod of the Divs ſor be 
great Rod or Columa ofthe Table, a quadruple 
Father then a Triple, a Triple then a double, { 
double then a fingle, if the Number of your Di 
wiſor will permit, © Es 


32) 


Example of Diviſton 
' Let 5678556 bea Drwsdendand 4628 the Dgd 
ty «3/0». ſrt themecown. as in the Margent(e) with 
th] a Semi: une for the Quotient, and 1 abulate theDt- 
Kel viſer. Then enquire how of;en can the D-v4ſor 
nd 462 8,be taken Our of the fir {| partial Dividend, 
wall £iz.5 c73.Qnly once; Therf-re put 1 forQuotiens 
off in the <emiluve, and Subtract 4928 out of 5678, 
(El and t (ere will ren ain 1050 the work ſtanding (if 
520 you caſh t e Figures diſpatcht) #$iÞ (f)- Next 
bring cown 5J out 0; tne Dividend,and Pace it oh 
the rig Hand of there mainder, 7s you ſee in(g) 
{eparared with a Com-na. This done, feek nt 
the cells of the Diviſor for 10505 ( the next Par= 
tial Dividend) or ſoc the aex: ie ſs Number then 
10505.In tne 24. cl is 9256 the next lefs. Put 2 
in the Gu -tient,and Subrraft 9256 out of 10505, 
and the remainder willbe 1249 to which bring 
down the ot er 5 of the Diviacnd,ond daſh what 
Is diſratche. Then will the work ſtand, as in (6) 
0 (ce) 4628" 5678556 (...4 
' $678558(1 
4628 (f) 
1050 
($) 1050, $ 
3$678556(12. 
4623 
Ir upl xg59, 5 OG) 
ble, 9256 
3249.5 


Y 


| Inlike manner proceedto find the 3d.and 4th, 
figure of the Dnotienr,and the work finiſhed will 
appear,as in (+). Others daſh no figures at all, nor 
place the Quotient on the RightHand of the Dy. 
vided, but ſet every quote-figure over againſt the 
cell of the Diviſer from whence it was taken. E- 
very remainder they diſtinguiſh with a columg 
from the figure brought down +1t ofthe Dividend, 
as you may ſee in (k) When in one Number there 
happen to be two columns,there will be a cypier 
in the Quotient; when 3 Commaes, then 2 Cy- 
phers in the Quotient. The like Method ſerves 
(8) 4628) 5678536(1227 TY 
4623 
I252, 5 
9256 
Y249, 5 
gags *\ 
3239, 6 
3239, 6 
©0050 
(&) 4628) 5578556 
1 - 4628 
1050, 3 
29259 < 
1249, 3 
> - 9256 | 
| A, 
7 - 32396 
©0000 


- 
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in Extr aftion of the Tquare Root, and much Fact: 


litates the examining of the work done. If any 
Number remain after Diviſion ended, it will be 
the Numerator of a Fraction, whole Denominator 
js the Pi4v:ſor. When you turn Integers into a Ra- 
dius of Decimals, Diviſion either ceales,or is eaſily 
had by cutting cffſo many Figures (on the Righe 
Hand) ftcm ihe pr oantt of multiplication 2Sare in 
the Rad:us, excepting one. | 
Example of the Square Roots Extrallion 

TheExtractien of the Sqrare Root is very rea? 
dy and plzin by the Table.or by the couble Rods 
or both of them together. Let the number given, 
whoſe Root yor ſeck, be ;0476025. Put a point un- 
dert! e Unit,and every Aitern Figure with a Se. 
milune after theUntt.as you ſee in(!) The points 
foretell that 1n the op:ration there will be 4 par- 
tial D-vidend«,and as many Roots. Then ſeek jn 
thecells of the £quare Red for 50 ( the 1 partial 
Dividend) or the nearer Jeſs number to 70.64 is 
the neareſt leſs te 70 in the 8th cell.Therefore $ 
is your firſt Root to be placed in the Semilune, and 
6, isro be Subtraed out of 70. The remainder 
will be 6 the work appeariny as in (#). For the 
finding the 2d. 24. or any other Square Roots 
following, obſ r'c theſeRu'es:Firſt,bring down 

(i) 7247 0025 & So « 


(m) 72476025(8..! 
6+ 
6 


- 
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| g6 £9 
the next parttial Dividend Na jopnitto the laſt 
rethainder on the Right Hand: | 
- Secondly, double the Root or Foors found, and 
Tabulate that double on the lefs Hand of ths 
Square Rod or (working by the Table) carry the 
$quare Rod to-yhe doubic in the Table. | 
 Thirdly,ſeek forthe Number (or next leſs) of 
your laſt remainder joyned to the rext partial Db. 
vidend in the cells ef the Tabulated Reds and the 
Cell wherein itis found, will give you the next 
Root. | | 
F ourthly,Subtra&t the cells Number out of the 
remainder and partial Wividend, and p1 oceed as 
before, wherefore in our preſent example to find 
the 2d. Root, | | 
Fi:ſt, bring dowa 47 and joyn it to 6 to 
make 647: 
Secondly, Double the Roo: B and Tabulate 16 with 
the Square Rod, 
1hirdly,feck 647 (or the nearer leſs3 inthe 
T abuiared Rods the thi: d cell gives 489, the next 
leſs, which Subtracted our of 647, leaves the re- 
mainder 153. The 3d. cell gives 3 for the 2d, 
Root : ſee the Margent (-) For the find:ng of 
the 3d. and 4th. Root, proceed as bcfore. The 
() 72476025 (83 
64 
647 
ADJ 
159 
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Wl whole Operation ended ſtands ag undernezth af 


(o) or according to the Method, \mentioned in 
Diviſion, underneath ar/p)where any number 1@« 


he: mains after the work ended, it is the Numerator 
bell of a Fraction,wheſe Deneminator is the double 
Bf of all the Roots and one Unit more. But if you 
off deſire a tiiore exact Fraction, add ta the Nume+ 
28. rator 2; 3. or more Couples of Cyphers,and work 
the Nas before, and you will find the gearer Decimal 
ext | Frattion, | ; 
{0) 72476225. (8398 
the 64 
1 as 6, 47 
ind #839 
| x53, 69 
0 XSOLY 
B39, 2 | 
TH 8392 % 
OOOCO 
the . (p) 70476024 
17xt -04 
© I Ce 6. 47 
> 20, 3 - 489 
z of 158, 60 
T he 9 - 15021 
339, 25 
7 - 339, "3 
=—_. 3 
Example of tht Cube: Rorte*r Extraltiey; 
ww if. ſet down the number(whoſeCube-root fot 
no 


&k) with a poiny under the Unit andeyery 3d; 
F _* Figurs 
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(38) 
Figure; and a Semi-Lunefor the Roots, as unde 
neath at (4) how many points , ſo many pattiq 
Dividends and Rootes will bein the Operation, 
| 21y,$eck in the Cube Rod for 94 or the neareſt 
Jeſsnumber:1n the 4th cell you find theneareſt 64 
Set down 4 for the 1 Rook and Subtract 64 out 
of 94,the remainder will be 30;and the work ap- 
pear?2s1n (7) 
' For the finding of the 24, orany other follows 
ing Root, obſcrve theſe Rules. 
11t. Bring down the next partialDividend 818 
and joynit to the remainder 30, on the Right 
Hand, as in (5) 
21y,Tabulate che triple of Root orRoots found 
( Roor 4 the triple 12)withRod or Rods apart call 
them fordiftin@tion, Right Wand Reds. 
31ly, Tabulate the triple of the $q.of the Roots 
found (Root 4 Square 16 the triple of 48) with 
Rod or Rods. placed on the left Hand, of the 
Cube Rod: call theſeleft Hand Rods. Or work- 
ing by the Table, carry your cube-Rod to 46 in 
your Table. 
4ly,Seek for308 18 the preſent partial dividend 
er next leſs number.in the cells of the left Rand 
Ross. In the 6th cel! you find 29016 the next lels 
yet indeed too much, 25will afcer appear.Set thi 
(9) 93818816 (4. 
(r) 748 18816(4*., 
£4 
30 


G) 30,819 | 


this number down aparc, aid draw a line abovE 
it, as you ſee in (tr) over the Unitzand above the 
line place 6 th2 number of the cell, out of whicte 
29916 was taken: O1 the left Hand of 6 place 
the Square of 6,v:iz.36 as you les 1n («) then take 
the 6th and 3d. cell (by reaſon of 35 the $quare) 
out of the right Hand Rods, viz. 72 and 30 and 
place them as yon ſee 3n (w) adding all the num=- 
bers undzr the line into oneSum, viz. 33336, As 
*M you ſee in (x) which being too great to bY take 
\ ba of 30818. you mu{}. go back and take a 1el8 


&l!, then 6, (') 39.6 
l 29016 
F (s) 365 
" 20016 
| (w) 72 

3 

r (19 33336 
* Q) 255 
k. 34125 _ REN 
w Take therefore the cell 5. which hath in it the 


the number 24125. write It apart with aline a« 
P boxe it,anc an above line over tae Unit: piace 5 
"qe cells number) and onChe left Hand of 5 the 
1h the 5quare of 5 v-z. 25 as 12 the margenc (v) 
Oi take out ofthe right Hand Rolsthe 5th. and 2d. 

cell { by reaſon of theSquare 25) viz. bo and 24 


(z)--25 , F and add ther, as you fee inf 
24125 (z) to make 27125 whick 
6y. taken out of 30318 there 

24 will remain 3693 and the 
27125 work ſtagd as 18 the mars. 


t2 gene 


(40) 

(0)9 4813326 (ay I (a.) For the.adRooy; 
do 3s you did for the 2d. | 
* 1ſt, Bring down the next 
Dividend and joyn it to Lli 
laft remainder. 


ly;Tabulate a part on t*e right Hand Rods, 

the urpl2 4 the Roors ſound, 
' 3ly, Tzuajate the triple of the Square of the 
Roots on thelefr Hand of the Cube-Rod. 

| qly,Seek 1 in the cells of the left Hand rods for 
the left Hand rods for the partial Dividend. 

5ly,5et down apatt the number required found 
and draw a lin:above ic: 'above that line and 
over the Unit place the Figure of the cell taken 
and on the lefthand ef he hgure, place its ſquar 
as was expreſſed as before above inthe margen 


F ")the wholeOperation ended,will appear brief 


y as 10 () 
| (6994818816, (456 


30, 818 

27125 

349 3816 

3093816 

©@00000 

Note firſt,that ſcarce can you give any prece 

in writing concerning Extraction of rootes, k 
Clear, bus that they ſhall confound 6r puzzle 
youus Student of Arithmetick, who will beabl 
to learn moreigan Hour of a Maſter ſhewn 


4 
*+ 
, 


(41) ; 
him the practice, than in a day or week by his 
own reading of precepts, 
_ 21y,note,thatin CubickExtractions it is not ea- 
fie ro foref* or prevent thetaking of roo great a 
number out of the lefe Mnnd and Cave-Roar, We 
may probabiy conjecture thar it will happen lo, 
when the number taken is almoſt as great 7s the 
pa:rial Dividend,and yer is to be increeſed by ad- 
bY ging 1 or 2 cellsmore out of the Right Hand Rods. 
3ly,Notc,thar when the capital cell of the left 
( hand and cube-rods is gecater bhan ric partial 
Dividend, a Cypher is to be put in the Qaorrent 
"ll as2 Roor, and the next partial dividend is tobe 
uh brouzhe down 2nd joyncd rothe former. 
ly aly,note.that if any nu%ides remain aftcrExtras 
rem ftion, it. muſt be ſet Cown as the Numeratcr ol a 
MS common Fraction, wholeDenominator is a num- 
ielY her made of the tr:plc of #l the rootes, and of the 
triple of the Square of all th: rootes, and an U- 
(c) Triple of Rooter. 1363 n'ry. For examp:e. 
Triple of, Square. 623303 Tine rootes being 
Unity — m—_— 436 the Denomina* 
Summa 625177 2» woutd bt $25 177. 
Sec the Mirgent(c) But tar berrcr it js to add te 
to the Numerator, of the remaining number, 3 
þ or 4 triples of cyphers thus, 000, 099, 020. and 
com work out by the precedent rules a clear and 
S, iy plain decimal Fraftion, 
le Thus much (and indeed mare than I firſt ig- 
abl t-yded) concerning Pythazorar his Table, the 
wy Extenftons thereof, and the Numbrips Rods. 
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42 
And here I mi ths] " been too Tong ak 
ready) ex:mplify in a few inſtances; and therehy 
ſhew, that whatſocver is performed by Loga. 
rithmes in Provlzmes of Trigonometry, Srncg, 
Tangents, Secants, Queſtions of Inrxeſs, &C. may 
be alſo performed by this Table of the ehirdle/s 
Extenſion, and the donble Rods, or by the double 
Rods «lone : whether with more readineſs and 
Clearn:(s, Praftice and Experience malt ſhew. 
What alſo can b> performed by Mrs. Brig 2e5's 
Table of 20 Chihad2s of Logarithmes, may be 
done (it [ miſtake not) more plainly and ſpee« 
dily by this Table. For though ir be but the half 
of 20 Chiliades, (it being only 16 Chiliadzs), yet 
by applyinz one double Rod thcreunto, it EX» 


cceds 20 Chiliades by 80000 Chilradcs, 

For Concluſion, I w 1] here tuzrefſt certain 
Lincs divided into certain dizirs, which are fin- 
gularly uſcfu! in me3ſyring moſttiiags m-aſure- 
able, and make your Operation quick and plain, 
without trouble of diviſion, or necc{lity of re- 
ducin ;1ach<sinto other known Incegers. For 
though you meaſure by digits only, and m 1ti ply 
them »ylone anther, yet the Product of Multt- 
plication imm-diately gives you in hundreds of 
thouſands, the ſu periicial or folid content, not 
only ia digits, but in other known termes of 
Feer, Yards, Acres, Gallons, Barrels, Bufhels, 
&c. For Wine-Gallon-digits proce2d thury 
Take the C»be Rout of 231, (the folid incacs in 

| , 2 


- 


Yn rw tas £m tu uo Re to ooo 


43 
a Wine-Gallon)which 1s 6,1 36 v#lg. Inc.ppoximg? 
Divide this Root into ten equal parts exaQtly, 
with ſubdivifions of each: part into other ten leſs 
parts, a:2d you have the Wine- Gallon-digits, 

You meaſure by them, for example, a cylind 
drical capacity, ai d find the Diameter of it to be 
56 digits, and height 60 digits, the area of that 
circle will be 24, 64 ſuperficial digits, which mul 
tiplied by 60 digits, produces 147. 840 ſolid dis 
gits, whereof every thouſand is a juſt Wines 
Gallon, There arc therefore 147 Gallons, and 
$40 digits towards another thouſand or Gzlen;z 
th:t is aboye three quarts. 

For Beer er Ale Gallon digits, take the cube 
Root of 28 2 ſolid vulg.inches in the AleGallons, 
which is 6,558 prexime, Drviae this Root into 
ten equal parts, with ſubdiviſtcns, as above. 

For Beer-barrel-digits, take tie cube Roet of 
10152(ſolid vulg. inc. in a Bcer- barrel of 36 
Gall. ) which is 21,653 proxi#me, to bz divided 
intotea equal parts with ſubdiviſions, as: before, 

For Foot-&i7its take the {quare- Root of. 1 
(a Foot ſquares) or cube Root of 1728, (a-Faat 
folid) bota which is 12 common inc. Divide 
this Root 12 into ten equa] parts,wity ſubCiviffe 
ors 3 meaſure and work by them, every hundred: 
ſquare will be a true Foor ſquare, equal to 144 
common inc. and every theuſand folid,a Faot ſo. 
lid equalto 1528 com. inc. For example, you. 
meaſurea tetragen pyramide, wiſe one-ſquarg 
ſide is 50 Foot- digits,and height 50. The ſquare: 

| of 
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"215 
of $0 is 2500, and gives the area of the pyramide 
at rhe bottom, viz. 2500 ſq. dig. or 25119. Feet: 
multiply the area 2500 by 20 ( a 3d of the height 
60)and the produdt will be 5ooco ſol. dig. that 
Is 50 ſolidFeet,cqua*to 85400 ſolid common inc; 

Theſe 4lincs of Wine-gall.dig. Beer-gall dig, 
and foot-dipgits,; are ofexcellenr uſe in Gauging, 
and meaſuring any thing by feer ſq.ot ſolid; and 
may be corivenzently cut on a Ruler,or long mea. | 
furing ſtaff; hard by or on both fides of a line of Þþ 
common inches, {ſo that by meer inſpection you 
may ſee how much they difter amongſt them- 
ſelves, and from common inches. If you deſire 
yard-dis. to mzafure by iq. or cube-yards, eivide 
36 the fquare Root of 1296(a {q.yard in common 
inches) and cube Koot of 4.6656 (a yard fol. in 
common inches) into ten equal parts, as in othex 
digitsabove: So may you have buſhel-dig.by di: 
viding 12,958, which is proxime the cube Root of 
2176 (commonly eſtcemeda ſolid buſhel in vul- 
gar inches) into 10 equal parts. Fer meaſuring of 
Land, Mr.Gunter's Chain (of icolinks, equaltd 
4 perches or 65 foot in length,is very convenient; 
Every 10000 {q.liaksis >charn (q.or 16 perch.ſq; 
or the toth. part of an Acre, 10:000 of links ſq, 
1s 10 chains ſq. or 160 perches {q. or an Acre ſq: 
Kote 1-That whefi tie Root is greatzas 20, 30, of 
more vulg, inc. then you may &6ivideir into 
more than 10 <£qual parts, as 169. 1000, &c; 
Note 2.7] hat in working by the aforeſaid Root- 
diz, the contingent Fractions will be decimal and 
1 EF INIS, 
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Fol.32. lin. 12. ſer them thus 72. a 4628 
CEAORES |. 
6 9259 
- _, 32396. 
| 6 333216 
i el, 331. 21, read thus e 46258) 3675536 (1227 
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TETRASTICHON: 


In Enneadas Arithmeticas. 


Onditor Antidos peperit fibi nobile Nomen 
Nullum Nomen habet Conditor Enneados. 
| $i tamen Enneados, queratur, quis fuit Author © 
| Baro, Refer, Neperys, Pythagorasque fuit, 
The ZXncid's Author is a Man much Fan'd. 
The EnneaQ's Author not fo much as Nam'd ; 


Bur if you are askt Who th* Ennead's Author was] 
Say Lord Joon Neper , and Pythagoras. | 


DISTICHO N: 
In Tabulam 109co Enneadum; 
TT 4c Tabul: Enneadas decies tibi Mille Miniftri 
| Pythagore tanium priſca Tabella decems. 


his Table gives Ten Thouſand Enneades, when 
Pytwagors's Old Table gives but Tens 
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40 
» 20 
I20 


140 
175 
210 


I60 
200 


40 


245% 
280 
315 


280 
7% © 
360 


68 
x36 
204 


140 
2X0 


73 
146 
219 


222 


2972 
540 
408 


345 
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350 


414/420 


84/288 
3551360 
4261432 


292 
36% 
458 


2 96|z00 


5701375 
444/450 


* 951400 
4574/4 80 


46 
536 


4831490 


476 


52/560 
\605|612]|621/630 


4075 04 
5681576 


51T 


6391648 


5 84159216 00 
6571666167 


5 28152515 


5T9 


9531560 
521640 


62 


608|6x 6 
4684655 
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42 
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46 0 


X90 
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X93 


X95 
IT14 


Io00 
|£2 © 
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20 


L8 


24 


145|150{155 
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